
Analyses of Good Combustion Practices (GCP)

History:

C At the July Boiler WG meeting, the fossil fuel subgroup requested that EPA review the
state air program regulations to determine which, if any, states required boilers burning
gas or fuel oil to implement some type of good combustion practices.

C EPA reviewed the state regulations and prepared the tables in this section to summarize
the information found.  These tables were provided to the fossil fuel subgroup for use in
developing preliminary MACT floor recommendations.

C These summary tables were presented to the entire Boiler WG at the August WG meeting. 
These tables have not been updated since the August meeting.

Current Status:

C Tables VII-1A, VII-2A, and VII-3A present a summary of the screening step used to
determine which good combustion practices might be required for over 6% of the boilers
in any of the subcategories.  These tables were prepared with the assumption that all
boilers in the inventory would be subject to the state regulation.

C Tables VII-1B, VII-2B, VII-3B present a summary of the percentage of the boilers in the
inventory that would be subject to a state regulation if the applicability of the regulation
was taken into account.

C Table VII-3 presents a summary of the applicability requirements for each of the state
regulations that require some type of good combustion practices.

C Table VII-4 presents a summary of the actual CO limit values found in state regulations.

Notes:

C Tables VII-1B, VII-2B, and VII-3B present the percentages of boilers affected by state
GCP requirements by reviewing the applicability of the regulations.  The applicability
requirements often include some type of size cutoff.  These size cutoffs were matched with
boiler capacity information in the ICCR inventory database.  If there was no size
information available for a boiler in the inventory, the boiler was included in the number of
boilers potentially affected by the regulation.

CC Some of the applicability requirements for the state regulations, such as whether a
boiler was located in a non-attainment area, could not be assessed with the
information available in the ICCR inventory database v3.0.  In these cases, all the
boilers in the state were assumed to be affected by the regulation.  Therefore, some
of the percentages presented in the summary tables would actually be less if these
applicability requirements could be assessed.



Table VII.1.A - Summary of State Regulations for Gas Boilers that include Good Combustion Practices
ICCR Boiler Work Group

(This analysis does not take regulation applicability into account - assumes all boilers in the state are affected)

State
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Alabama 185

Alaska 49

Arizona 133

Arkansas 138

California 3863 X X X X

Colorado 736

Connecticut 245 X

Deleware 34 X X X
District of Columbia1 36

Florida 678 X X

Georgia 330

Hawaii 29

Idaho 160

Illinois 6533 X

Indiana 1022

Iowa 299

Kansas 381

Kentucky 213 X X

Louisiana 1538

Maine 45

Maryland 528 X X X X

Massachusetts 793 X X X

Michigan 7247

Minnesota 1298

Mississippi 140
Missouri1 1175

Montana 106

Nebraska 540
Nevada1 54

New Hampshire 62 X X

New Jersey 2833 X

New Mexico 163

New York 258 X

North Carolina 291 X
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Table VII.1.A - Summary of State Regulations for Gas Boilers that include Good Combustion Practices
ICCR Boiler Work Group

(This analysis does not take regulation applicability into account - assumes all boilers in the state are affected)

State

Total Number of 
Boilers in 
Inventory O

pe
ra

to
r 

Lo
gs

P
ro

ce
du

re
s 

fo
r 

S
ta

rt
up

, 
S

hu
td

ow
n,

 M
al

fu
nc

tio
n

O
pe

ra
to

r 
T

ra
in

in
g

P
er

io
di

c 
E

va
lu

at
io

n 
or

 
In

sp
ec

tio
n

B
ur

ne
r 

or
 C

on
tr

ol
 

A
dj

us
tm

en
ts

/T
un

e-
up

s

C
O

 M
on

ito
rin

g

O
2 

M
on

ito
rin

g

C
O

2 
M

on
ito

rin
g

F
ue

l/A
ir 

M
et

er
in

g

C
O

 L
im

its

P
ro

pe
r 

Li
qu

id
 A

to
m

iz
at

io
n

F
ue

l/W
as

te
 Q

ua
lit

y

F
ue

l H
an

dl
in

g 
P

ro
ce

du
re

s

F
ue

l S
iz

in
g

C
om

bu
st

io
n 

A
ir 

D
is

tr
ib

ut
io

n

F
ue

l/W
as

te
 D

is
pe

rs
io

n

F
ue

l L
im

ita
tio

ns
2

O
2 

R
eq

ui
re

m
en

t f
or

 S
ta

ck
 

G
as

3

M
et

er
 &

 L
og

 F
ue

l I
np

ut
s4

North Dakota 15

Ohio 316

Oklahoma 246

Oregon 197

Pennsylvania 1600

Rhode Island 90

South Carolina 283

South Dakota 15

Tennessee 342

Texas 2527 X

Utah 457

Vermont 85

Virginia 1305

Washington 191 X X

West Virginia 168

Wisconsin 2430

Wyoming 152

Percent of Total 
Inventory 42582 0% 0% 1% 1% 14% 3% 3% 1% 0% 32% 0% 0% 0% 0% 0% 0% 9% 9% 9%

1 There were no regulations available for these states.
2 Fuel limitations refers to limits in the sulfur content of fuels burned.
3 This category refers to a requirement that for certain boilers the percent O2 in the stack gas be maintained at 3% or less.
4 This category refers to a requirement that some boilers install totalizing fuel meters to monitor and log the fuel input.
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Table VII.1.B - Summary of State Regulations for Distillate Oil Boilers that include Good Combustion Practices
ICCR Boiler Work Group

(This analysis does not take regulation applicability into account - assumes all boilers in the state are affected)
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Alabama 38
Alaska 24
Arizona 64

Arkansas 0
California 241 X X X X X
Colorado 28

Connecticut 257 X
Deleware 16 X X X

District of Columbia1 9
Florida 131 X X
Georgia 13
Hawaii 73
Idaho 13 X
Illinois 425 X
Indiana 60

Iowa 15
Kansas 4

Kentucky 8 X X
Louisiana 24

Maine 239 X
Maryland 564 X X X X

Massachusetts 322 X X X X
Michigan 304

Minnesota 74
Mississippi 6
Missouri1 83
Montana 5
Nebraska 37
Nevada1 4

New Hampshire 121 X X
New Jersey 542 X

New Mexico 6
New York 155 X X

North Carolina 150 X
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Table VII.1.B - Summary of State Regulations for Distillate Oil Boilers that include Good Combustion Practices
ICCR Boiler Work Group

(This analysis does not take regulation applicability into account - assumes all boilers in the state are affected)
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Total Number 
of Boilers in 
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North Dakota 0
Ohio 33

Oklahoma 4
Oregon 68 X

Pennsylvania 288 X
Rhode Island 70

South Carolina 74
South Dakota 0
Tennessee 63

Texas 79 X
Utah 118 X

Vermont 164
Virginia 1038

Washington 7 X X
West Virginia 14

Wisconsin 45
Wyoming 1

Percent of Total 
Inventory 6565 0% 0% 9% 10% 24% 7% 2% 0% 0% 16% 0% 0% 0% 0% 0% 0% 43% 4% 4%

1 There were no regulations available for these states.
2 Fuel limitations refers to limits in the sulfur content of fuels burned.
3 This category refers to a requirement that for certain boilers the percent O2 in the stack gas be maintained at 3% or less.
4 This category refers to a requirement that some boilers install totalizing fuel meters to monitor and log the fuel input.
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Table VII.1.C - Summary of State Regulations for Residual Oil Boilers that include Good Combustion Practices
ICCR Boiler Work Group

(This analysis does not take regulation applicability into account - assumes all boilers in the state are affected)
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Alabama 52
Alaska 1
Arizona 11

Arkansas 22
California 154 X X X X X
Colorado 43

Connecticut 417 X
Deleware 53 X X X

District of Columbia1 7
Florida 114 X X
Georgia 140
Hawaii 52
Idaho 15 X
Illinois 631 X
Indiana 107

Iowa 29
Kansas 63

Kentucky 57 X X
Louisiana 101

Maine 367 X
Maryland 87 X X X X

Massachusetts 778 X X X X
Michigan 269

Minnesota 295
Mississippi 13
Missouri1 62
Montana 7
Nebraska 56
Nevada1 7

New Hampshire 223 X X
New Jersey 442 X

New Mexico 2
New York 536 X X

North Carolina 467 X
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Table VII.1.C - Summary of State Regulations for Residual Oil Boilers that include Good Combustion Practices
ICCR Boiler Work Group

(This analysis does not take regulation applicability into account - assumes all boilers in the state are affected)

State

Total Number 
of Boilers in 

Inventory O
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North Dakota 5
Ohio 115

Oklahoma 14
Oregon 102 X

Pennsylvania 563 X
Rhode Island 84

South Carolina 255
South Dakota 4
Tennessee 40

Texas 31 X
Utah 0 X

Vermont 83
Virginia 407

Washington 56 X X
West Virginia 9

Wisconsin 209 X
Wyoming 8

Percent of Total 
Inventory 7945 0% 0% 1% 4% 28% 11% 4% 2% 0% 20% 0% 0% 0% 0% 0% 0% 47% 2% 2%

1 There were no regulations available for these states.
2 Fuel limitations refers to limits in the sulfur content of fuels burned.
3 This category refers to a requirement that for certain boilers the percent O2 in the stack gas be maintained at 3% or less.
4 This category refers to a requirement that some boilers install totalizing fuel meters to monitor and log the fuel input.
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Table VII.2.A - State Regulations that Include GCP for Gas Boilers - Evaluation of Applicability of Techniques to 
Determine Percentage of Population*

Burner or Control Adjustments - Tune-ups CO Limits
(Applicability Included) (Applicability Included)

Number in Inventory Number in Inventory

California 3111 California 3111
Maryland 50 Massachusetts 97
North Carolina 287 Illinois 1945
Massachusetts 777 Texas 1018
New Hampshire 60 Total 6171
New York 122

Total 4407 Total Gas Boilers 42582
Percentage of Gas 
Boilers with CO 
Limits 14.49%

Total Gas Boilers 42582
Percentage of Gas 
Boilers with Tune-up 
Requirements 10.35%

Fuel Limitations Meter & Log Fuel Input
(Applicability Included) (Applicability Included)

Number in Inventory Number in Inventory
Maryland 0 California 3111
Delaware 34 Total 3111
Connecticut 245
New Jersey 2833 Total Gas Boilers 42582

Total 3112

Percentage of Gas 
Boilers with Fuel 
Meter Requirement 7.31%

Total Gas Boilers 42582
Percentage of Gas 
Boilers with Fuel 
Limitations 7.31% Stack Gas O2 Requirement

(Applicability Included)

Number in Inventory
California 3111

Total 3111

Total Gas Boilers 42582

Percentage of Gas 
Boilers with Stack 
Gas O2 Requirement 7.31%

* This analysis was done to correlate the applicability requirements to the ICCR inventory database to determine the percentage of the population required to use these practices.  

This analysis only includes the corrected numbers based on applicable size requirements.  Data necessary to determine the applicability of regulations  not based on size were not available.

Refer to Table 3 for a summary of all applicability requirements for these regulations for each state.
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Table VII.2.B - State Regulations with GCP Requirements for Distillate Oil Boilers - Evaluation of Applicability of 
Techniques to Determine Percentage of Population*

Burner or Control Adjustments - Tune-ups CO Limits
(Applicability Included) (Applicability Included)

Number in Inventory Number in Inventory
California 204 California 204
Maryland 564 Massachusetts 107
North Carolina 139 Illinois 182
Massachusetts 310 Texas 65
New Hampshire 106 Total 558
New York 121

Total 1444 Total Distillate Boilers 6565

Percentage of Distillate 
Boilers with CO Limits 8.50%

Total Distillate Boilers 6565
Percentage of Distillate 
Boilers with Tune-up 
Requirements 22.00%

Fuel Limitations Periodic Evaluation
(Applicability Included) (Applicability Included)

Number in Inventory Number in Inventory
California 241 Maryland 564
Connecticut 257 New Hampshire 106
Delaware 16 Total 670
Idaho 13
Maine 239 Total Distillate Boilers 6565

Maryland 564

Percentage of Distillate 
Boilers with Periodic 
Evaluation 
Requirements 10.21%

Massachusetts 322
New Jersey 542 CO Monitoring Requirements
New York 155 (Applicability Included)

Oregon 68 Number in Inventory
Pennsylvania 288 Florida 23
Utah 118 Massachusetts 102

Total 2823 Total 125

Total Distillate Boilers 6565 Total Distillate Boilers 6565

Percentage of Distillate 
Boilers with Fuel 
Limitations 43.00%

Percentage of Distillate 
Boilers with CO 
Monitoring 
Requirements 1.90%

Operator Training
(Applicability Included)

Number in Inventory
Maryland 564

Total 564
Total Distillate Boilers 6565
Percentage of Distillate 
Boilers with Operator 
Training Requirements 8.59%

* This analysis was done to correlate the applicability requirements to the ICCR inventory database to determine the percentage of the population required to use these practices.  

This analysis only includes the corrected numbers based on applicable size requirements.  Data necessary to determine the applicability of regulations  not based on size were not available.

Refer to Table 3 for a summary of all applicability requirements for these regulations for each state.
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Table VII.2.C - State Regulations with GCP Requirements for Residual Oil Boilers - Evaluation of Applicability of 
Techniques to Determine Percentage of Population*

Burner or Control Adjustments - Tune-ups CO Limits
(Applicability Included) (Applicability Included)

Number in Inventory Number in Inventory
California 153 California 153
Maryland 80 Massachusetts 333
North Carolina 366 Illinois 495
Massachusetts 575 Texas 27
New Hampshire 219 Total 1008
New York 346

Total 1739 Total Residual Boilers 7945

Percentage of Residual 
Boilers with CO Limits 12.69%

Total Residual Boilers 7945
Percentage of Residual 
Boilers with Tune-up 
Requirements 21.89%

Fuel Limitations CO Monitoring Requirements
(Applicability Included) (Applicability Included)

Number in Inventory Number in Inventory
California 154 Florida 35
Connecticut 417 Massachusetts 102
Delaware 53 Total 137
Idaho 15
Maine 367 Total Residual Boilers 7945

Maryland 87

Percentage of Residual 
Boilers with CO 
Monitoring 
Requirements 1.72%

Massachusetts 778

New Jersey 442

New York 536

Oregon 102

Pennsylvania 563

Utah 0

Wisconsin 209

Total 3723

Total Residual Boilers 7945
Percentage of Residual 
Boilers with Fuel 
Limitations 46.86%

* This analysis was done to correlate the applicability requirements to the ICCR inventory database to determine the percentage of the population required to use these practices.  

This analysis only includes the corrected numbers based on applicable size requirements.  Data necessary to determine the applicability of regulations  not based on size were not available.

Refer to Table 3 for a summary of all applicability requirements for these regulations for each state.
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Table VII-3
 Summary of Applicability Requirements for Each Regulation that Includes GCP Practices for Gas or Oil-Fired Boilers

Burner or Control Adjustments - Tune-ups for Gas or Oil Boilers
California - > or = 5 MMBtu/hr and <90,000 therms per year of heat input
California (Bay Area) - > or = 10MMBtu/hr and <90,000 therms per year of heat input
Maryland - <100 MMBtu/hr
Massachusetts - <50 MMBtu/hr and > or = 20 MMBtu/hr

or <20 MMBtu/hr with potential emissions of >50 tons per year NOx
New Hampshire - >50 MMBtu/hr and constructed after 1989

or > or = 5 MMBtu/hr and < or = 50 MMBtu/hr if constructed after May 1995
New York - >20 MMBtu/hr and < or = 50 MMBtu/hr
North Carolina - < or = 50 MMBtu/hr

CO Limits for Gas or Oil Boilers
California - > or = 5 MMBtu/hr firing liquid or gaseous fuels
California (South Coast) - same, exception for >40 MMBtu/hr units at refineries
California (Bay Area) - excludes boilers <10MMBtu/hr firing gas
Massachusetts - > or = 50 MMBtu/hr
Texas - > or = 40 MMBtu/hr and a major stationary source of NOx in the Houston/Galveston or

Beaumont/Port Arthur ozone non-attainment areas
Illinois - >10 MMBtu/hr

Stack Gas O2 Requirement for Gas Boilers
California - > or = 5 MMBtu/hr and <90,000 therms per year of heat input
California (Bay Area) - > or = 10 MMBtu/hr 

Fuel Limitations for Gas Boilers
Connecticut - applies to all fuels and fuel users
Delaware - applies to any fuel being burned in New Castle county
Maryland - applies only to process gas fuels
New Jersey - applies to any fuel type in any fuel burning equipment

Meter & Log Fuel Inputs for Gas Boilers
California - > or = 5 MMBtu/hr and <90,000 therms per year of heat input
California (Bay Area) - > or = 10 MMBtu/hr and <90,000 therms per year of heat input

Operator Training for Distillate Boilers
Maryland - < or = 100 MMBtu/hr

Periodic Evaluation or Inspection
Maryland - < or = 100 MMBtu/hr
New Hampshire - > 50 MMBtu/hr any time after December 1989 

or at least 5 MMBtu/hr and <50 MMBtu/hr after May 1995

CO Monitoring for Distillate and Residual Oil Boilers
Florida - >250 MMBtu/hr
Massachusetts - > or = 250 MMBtu/hr

Fuel Limitations for Distillate and Residual Oil Boilers
California - applies to both oil types
Connecticut - applies to both oil types
Delaware - applies to both oil types
Idaho - applies to both oil types
Maine - applies to both oil types
Maryland - applies to both oil types
Massachusetts - applies to both oil types
New Jersey - applies to both oil types
New York - applies to both oil types
Oregon - applies to both oil types
Pennsylvania - applies to both oil types
Utah - applies to both oil types
Wisconsin - applies to only residual oil
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Table VII.4 - Boiler CO Limits from State Regulations

State Fuel Type CO Limit

Number of 
Boilers in 

Inventory for 
each State

Maximum 
Number of 

Boilers 
Affected*

Maximum 
% of Boilers 

Affected* Applicability Requirements
California (BAAQMD)1 Gas 400 ppmv @ 3% O2 3863 3111 80.53% >/= 10 MMBtu/hr
California (BAAQMD)1 Distillate Oil 400 ppmv @ 3% O2 241 204 84.65% >/= 10 MMBtu/hr
California (BAAQMD)1 Residual Oil 400 ppmv @ 3% O2 154 153 99.35% >/= 10 MMBtu/hr
California (BAAQMD)1 Coal 400 ppmv @ 3% O2 34 34 100.00% >/= 10 MMBtu/hr
California (KERAPCD)1 Distillate Oil 400 ppmv @ 3% O2 241 204 84.65% >/= 5 MMBtu/hr
California (KERAPCD)1 Residual Oil 400 ppmv @ 3% O2 154 153 99.35% >/= 5 MMBtu/hr
California (SCAQMD)1 Gas 400 ppm @ 3% O2 3863 3111 80.53% >/= 5 MMBtu/hr
California (SCAQMD)1 Distillate Oil 400 ppm @ 3% O2 241 204 84.65% >/= 5 MMBtu/hr
California (SCAQMD)1 Residual Oil 400 ppm @ 3% O2 154 153 99.35% >/= 5 MMBtu/hr
California (SCAQMD)1 Coal 400 ppm @ 3% O2 34 34 100.00% >/= 5 MMBtu/hr

California (VCAPCD)1 Gas 400 ppm @ 3% O2 3863 3111 80.53%
>/= 5 MMBtu/hr and >/= 9000 

MMBtu/yr fuel use

California (VCAPCD)1  Distillate Oil 400 ppm @ 3% O2 241 204 84.65%
>/= 5 MMBtu/hr and >/= 9000 

MMBtu/yr fuel use

California (VCAPCD)1 Residual Oil 400 ppm @ 3% O2 154 153 99.35%
>/= 5 MMBtu/hr and >/= 9000 

MMBtu/yr fuel use

California (VCAPCD)1 Coal 400 ppm @ 3% O2 34 34 100.00%
>/= 5 MMBtu/hr and >/= 9000 

MMBtu/yr fuel use

Illinois Gas
200 ppm corrected to 50% excess 

air 6533 1945 29.77% > 10 MMBtu/hr

Illinois Distillate Oil
200 ppm corrected to 50% excess 

air 425 182 42.82% > 10 MMBtu/hr

Illinois Residual Oil
200 ppm corrected to 50% excess 

air 631 495 78.45% > 10 MMBtu/hr

Illinois Coal
200 ppm corrected to 50% excess 

air 231 175 75.76% > 10 MMBtu/hr

Massachusetts Gas 200 ppmvd corrected to 3% O2 793 97 12.23% >/= 50 MMBtu/hr

Massachusetts Distillate Oil 200 ppmvd corrected to 3% O2 322 107 33.23% >/= 50 MMBtu/hr

Massachusetts Residual Oil 200 ppmvd corrected to 3% O2 778 333 42.80% >/= 50 MMBtu/hr

Massachusetts Coal 200 ppmvd corrected to 3% O2 25 19 76.00% >/= 50 MMBtu/hr

Texas Gas 400 ppmv 2527 1018 40.28%

>40 MMBtu/hr and in either the 
Houston/Galveston or 

Beaumont/Port Arthur ozone non-
attainment areas

Texas Distillate Oil 400 ppmv 79 65 82.28%

>40 MMBtu/hr and in either the 
Houston/Galveston or 

Beaumont/Port Arthur ozone non-
attainment areas

Texas Residual Oil 400 ppmv 31 27 87.10%

>40 MMBtu/hr and in either the 
Houston/Galveston or 

Beaumont/Port Arthur ozone non-
attainment areas

Texas Coal 400 ppmv 19 16 84.21%

>40 MMBtu/hr and in either the 
Houston/Galveston or 

Beaumont/Port Arthur ozone non-
attainment areas

* This is the maximum number of boilers for each state that could be affected by these CO limits.  
There is not always enough information to determine if some boilers meet the applicability requirements, the number affected in some cases could be les

1 The regulations specific to different air quality management districts in CA have slightly different applicability requirements but the same CO lim
Because of the difficulty of determining which boilers are in each district, the only boilers not included in the number of boilers affected are those <5 MMBtu/h
Also, the entire number of boilers in the state of CA is shown by each of the air district regulations since the boilers could not be divided between them
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